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PREFACE 

Mr.  Robert  Bartlett,  Hopkinton's  Highway  Surveyor  and  the  Police 
Department  have  reviewed  this  study  and  provided  comments  on  the  draft. 
These  comments  are  incorporated  as  Attachment  1  to  the  report  and  into  the 
discussion  of  recommendations  for  each  intersection. 
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EXECUTIVE  SUMMARY 


The  town  of  Hopkinton  has  requested  the  Metropolitan  Area  Planning  Council 
to  undertake  a  review  of  conditions  at  several  intersections  in  the  town. 
The  town  stated  that  safety  and  efficiency  were  the  primary  reasons  for 
the  request  for  assistance. 

It  was  originally  agreed  that  the  MAPC  would  study  five  unsignalized 
intersections  in  Hopkinton  (See  Map  1).    These  intersections  were: 

1.  Wood  Street  and  Main  Street; 

2.  Main  Street  and  Pleasant  Street; 

3.  Main  Street  and  Hay den  Rowe  Street; 

4.  West  Main  Street,  High  Street  and  Lumber  Street;  and 

5.  Hayden  Rowe  Street  and  Grove  Street. 

The  intersection  of  Hayden  Rowe  Street  and  Grove  Street  was  a  low  priority 
and  was  later  removed  from  the  study. 

The  analysis  suggests  intersection  improvements  for  each  of  the  four 
intersections.    Suggested  improvements  are  summarized  below. 

1.  Wood  Street-Main  Street 

A)  Traffic  signal ization . 

B)  Right-turn  lane  on  Main  -Street. 

2.  Main  Street-Pleasant  Street 

A)  Traffic  signal ization . 

B)  Right-turn  lane  on  Main  Street. 

C)  Left-  and  right-turn  lanes  on  Pleasant  Street. 

3.  Main  Street-Hayden  Rowe  Street 
A)    Traffic  signal ization . 

4.  West  Main  Street-High  Street-Lumber  Street 


A)  Traffic  signal ization. 

B)  Turn  lanes  on  all  four  approaches  to  intersection. 

Based  upon  the  turning  movement  counts  gathered  by  the  Town  of  Hopkinton, 
all  four  locations  meet  the  conditions  of  Warrant  9  "Four  Hour  Volumes" 
for  traffic  signals  as  described  in  the  Manual  on  Uniform  Traffic  Control 
Devi  ces . 
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It  is  the  desire  of  the  Town  of  Hopkinton  to  keep  the  number  of  traffic 
signals  in  town  to  a  minimum.  In  order  to  achieve  this  goal  the  town's 
Highway  Surveyor  has  suggested  alternatives  for  each  location.  These 
suggestions  have  been  incorporated  as  Attachment  1  to  the  report  and  into 
the  discussion  of  recommendations  for  each  intersection.  These 
suggestions  are  summarized  below. 

1)  Wood  Street-Main  Street 

Redesign  this  intersection  with  a  new  roadway  between  Wood 
Street  and  West  Main  Street. 

2)  Main  Street-Pleasant  Street 

Signalize  intersection  with  provisions  made  for  pedestrian 
phasing  and  operation  of  the  signal  only  during  the  morning 
and  afternoon  peak  hours, 

3)  Main  Street-Hayden  Rowe  Street 

In  place  of  a  traffic  signal  the  town  suggests  the  placement 
of  a  traffic  island  and  lane  markings  for  two  lanes 
approaching  Main  Street  on  Hayden  Rowe  Street. 

4.    West  Main  Street-High  Street-Lumber  Street 

The  Highway  Surveyor  suggests  utilizing  a  new,  private, 
roadway  near  1495  for  access  between  Elm  Street  and  West  Main 
Street.  This  suggestion  includes  closing  High  Street  at  the 
West  Main  Street-High  Street-Lumber  Street  intersection. 
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INTRODUCTION 

The  Town  of  Hopkinton  requested  the  Metropolitan  Area  Planning  Council  to 
undertake  a  review  of  conditions  at  several  intersections  in  the  town. 
The  town  stated  that  safety  and  efficiency  were  the  primary  reasons  for 
the  request  for  assistance. 

It  was  originally  agreed  that  the  MAPC  would  study  five  intersections  in 
Hopkinton  (See  Map  1).    These  intersections  were: 

1.  Wood  Street  and  Main  Street; 

2.  Main  Street  and  Pleasant  Street; 

3.  Main  Street  and  Hay den  Rowe  Street; 

4.  West  Main  Street,  High  Street  and  Lumber  Street;  and 

5.  Hay den  Rowe  Street  and  Grove  Street. 

The  intersection  of  Hayden  Rowe  Street  and  Grove  Street  was  a  low  priority 
and  was  later  removed  from  the  study. 

The  Hopkinton  Highway  Department  provided  the  MAPC  with  turning  movement 
data,  intersection  geometry  and  accident  data  for  each  of  the  four 
locations.  This  data  has  been  used  to  conduct  capacity  and  safety 
analyses  for  each  intersection.  The  analysis  was  undertaken  to  determine 
improvements  necessary  for  existing  traffic  conditions  and  then  as  for 
1990  conditions  assuming  first  1.5%  and  then  3.0%  annual  growth  in 
traffic. 
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1.    WOOD  STREET  AND  MAIN  STREET 
Problem  Statement 

Motorists  approaching  the  intersection  of  Wood  Street  and  Main  Street  from 
Wood  Street  experience  excessive  delays. 

Intersection  Description 

The  intersection  of  Wood  Street  (Route  135)  and  Main  Street  is  a  "Y" 
intersection  (Map  2).  While  no  right  turns  are  made  out  of  Wood  Street 
the  intersection  meets  in  such  a  fashion  that  these  right  turns  would 
require  a  large  turning  radius.  The  intersection  is  located  along  a 
steady  5%  to  7  1/2%  slope  rising  uphill  from  the  Indian  Brook  located  to 
the  north  and  west  of  the  intersection. 

Existing  Traffic  Conditions 

The  Wood  Street-Main  Street  intersection  serves  1,621  vehicles  during  the 
morning  peak  hour  and  1,626  vehicles  during  the  afternoon  peak  hour.  The 
major  traffic  flow  at  the  intersection  is  from  west  to  east  during  the 
morning  peak  hour,  840  vehicles,  and  from  east  to  west  during  the 
afternoon  peak  hour,  954  vehicles  (Figure  1). 

Capacity  analysis  modeling  shows  that  with  current  traffic  and  roadway 
alignment,  excessive  delays  are  experienced  at  times  during  both  the 
morning  and  afternoon  peak  hours  by  traffic  exiting  Wood  Street  (Table 
1) .  Although  traffic  at  its  peak  approaches  this  intersection  at  a  rate 
of  225  vehicles  per  hour„  from  Wood  Street,  the  capacity  of  that  approach 
is  only  about  70  vph.  This  means  that  the  Wood  Street  approach 
operates  at  a  level  of  service  "F  during  traffic  peaks."  No  delays  are 
experienced  along  Main  Street. 

Accidents 

According  to  data  provided  to  the  MAPC  by  the  Hopkinton  Police  Department, 
two  accidents  occurred  between  the  beginning  of  1982  and  the  end  of  1984 
at  the  Main  Street-Wood  Street  intersection.  The  Police  Department  has 
indicated  that  both  of  these  accidents  were  caused  by  driver  error.  These 
two  yield  an.  accident  rate  of  0.11  accidents  per  vehicle  entering  the 
intersection , 


The  225  vehicles  represent  the  "rate  of  flow."  The  Institute  of 
Transportation  Engineers  defines  rate  of  flow  as  "the  equivalent  hourly 
rate  at  which  vehicles  pass  over  a  given  point  or  section  of  a  lane  or 
roadway  during  a  given  time  interval  less  than  one  hour,  usually  15 
minutes"  (1985  Highway  Capacity  Manual). 

"^A  rate  of  1.74  accidents  per  million  entering  vehicles  for  signalized 
intersections  has  been  cited  as  a  statewide  norm.     ("Final  Environmental 
Impact  Report  for  Cambridgepark  Phase  2"  Vanasse/Hangen ,  Inc.  citing  data 
from  the  Massachusetts  Department  of  Public  Works). 


Figure  1 

SUMMARY  OF  VEHICLE  MOVEMENTS 
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Table  1 

CRITICAL  MOVEMENT  SUMMARY^  -  WOOD  STREET  AND  MAIN  STREET 


A.M.  P.M. 

Existing  Conditions                                     Peak  Peak 

All  Movements  Out  of  Wood  Street                      F  F 

Signalize  Intersection  on  Existing  Alignment 

Westbound  on  Main  Street                                 A  C 

Southbound  on  Wood                                          F  F 

0    Intersection  L.O.S.                                 B  C 

Signalize  Intersection  and  Add  Right-Turn  Only  Lane  on  Main  Street 
Westbound 

Southbound  on  Wood  Street                                D  D 

0    Intersection  L.O.S.                                B  B 


The  Table  identifies  any  movement  operating  at  a  Level  of  Service  "C" 
or  worse  as  being  considered  a  critical  movement.  Critical  movements 
are  those  movements  in  the  intersection  experiencing  lengthy  delays  in 
passing  through  the  intersection. 
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Optlons  to  Alleviate  Existing  Problems 


A.    Capacity  Improvements 

A  number  of  alternative  improvements  to  accommodate  current  traffic 
conditions  at  the  Wood  Street-Main  Street  intersection  have  been 
evaluated.    Each  of  these  alternatives  was  tested  to  assess  the 
resulting  impact  on  roadway  capacity  and  traffic  delay.    That  analysis 
indicated  that  the  following  options  will  address  some,  or  all,  of  the 
intersection's  needs. 


1.    Signalize  Intersection  on  Existing  Alignment 


One  option  would  be  the  placement  of  a  two  phase  traffic  signal  at 
the  intersection.    Capacity  analysis  suggests  that  the 
intersection  could  operate  at  a  level  of  service  "C"  during  the 
afternoon  peak  hour  and  a  "B"  during  the  morning  peak  hour  with 
such  a  signal.  (Table  1).    While  this  option  will  alleviate 
movements  out  of  Wood  Street,  the  approach  would  operate  at  a 
level  of  service  "F"  (excessive  delays)  during  both  peak  hours. 

Traffic  volumes  at  the  Wood  Street-Main  Street  intersection  are 
sufficient  to  support  a  Warrant  9  "Four  Hour  Volume"  Traffic 
Signal  Warrant  described  in  the  Manual  on  Uniform  Traffic  Control 


2.    Signalize  Intersection  and  Add  a  Right-Turn-Only  Lane  on  Main 
Street  Westbound 

Another  option  for  improving  conditions  at  the  Wood  Street-Main 
Street  intersection  would  be  the  placement  of  a  two-phase  traffic 
signal  at  the  intersection,  and  adding  a  right-turn-only  lane  on 
Main  Street  westbound  into  Wood  Street.    The  capacity  analysis  for 
this  type  of  improvement  suggests  that  the  intersection  could 
operate  at  a  level  of  service  "B"  during  both  peak  hours  of  the 
day  (Table  1).    The  Wood  Street  approach  would  operate  at  level 
of  service  "D"  during  the  two  peak  periods,  given  these 
improvements. 

B.    Safety  Improvements 


The  existing  alignment  of  the  intersection  creates  concern  for  public 
safety  at  the  Wood  Street-Main  Street  intersection.    The  Town  of 
Hopkinton  may  desire  to  reconstruct,  or  relocate,  the  intersection 
such  that  Wood  Street  meets  Main  Street  at  an  angle  nearer  90 
degrees.    This  work  would  result  in  fewer  vehicles  entering  or  exiting 
Wood  Street  encroaching  on  opposing  travel  lanes  when  making  turns. 
The  available  accident  data  for  this  intersection  does  not  suggest, 
however,  that  this  improvement  would  have  prevented  the  two  accidents 
at  the  intersection.    Due  to  the  location  of  a  home  in  close  proxiuiicy 
to  this  intersection,  realignment  of  the  existing  intersection  does 
not  appear  practical . 


Devices c 
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1990  Traffic  Implications 


The  Wood  Street-Main  Street  intersection  has  been  reviewed  to  determine 
what,  if  any,  additional  improvements  are  necessary  for  1990  Traffic 
conditions.    Two  traffic  growth  scenarios  have  been  used  for  this 
analysis,  assuming  1.5%  and  3.0%  annual  growth  rates. 

A.  1.5%  Annual  Growth 

A  1.5%  annual  growth  rate  in  traffic  in  the  Town  of  Hopkinton  would 
result  in  the  need  for  a  traffic  signal  and  a  right-turn-only  lane  on 
Main  Street  westbound  into  Wood  Street.    The  capacity  analyses  for 
these  traffic  conditions  indicate  that  the  intersection,  overall, 
would  operate  at  a  level  of  service  "B",  with  no  approach  operating  at 
worse  than  "D"  during  either  peak  hour  (Appendix  A-7  &  A-8). 

B.  3.0%  Annual  Growth 

A  3.0%  annual  growth  rate  in  traffic  would  result  in  the  need  for  a 
traffic  signal  and  the  addition  of  a  right-turn-only  lane  on  Main 
Street  westbound  into  Wood  Street.    The  capacity  analysis  for  these 
traffic  conditions  indicate  that  the  intersection  would  operate  at  a 
service  "B"  (Appendix  A-9  &  A-10).    The  Wood  Street  approach  will 
operate  at  a  level  of  service  "E"  during  the  morning  peak  hour. 


The  Wood  Street-Main  Street  intersection  traffic  volumes  create 
excessive  delays  for  vehicles  utilizing  the  Wood  Street  approach. 
These  delays  result  in  a  level  of  service  "F"  for  this  approach. 

Accident  data  at  the  intersection  does  not  identify  any  particular 
safety  problem. 

The  analysis  of  conditions  reveals  that  delay  can  be  decreased  through 
the  placement  of  a  traffic  signal  at  the  intersection.    A  right-turn 
lane  on  Main  Street  will  further  improve  traffic  conditions  along  Wood 
Street  (See  Table  1). 


Capacity  analysis  of  existing  and  potential  future  traffic  conditions 
for  the  Wood  Street-Main  Street  intersection  suggests  improvements 
would  expedite  traffic  flow  at  the  intersection.    These  improvements 
should  include,  at  minimum,  placement  of  a  traffic  signal  at  the 
intersection.    A  right-turn  lane  on  Main  Street  is  also  advisable  for 
the  existing  traffic  conditions. 

The  Hopkinton  Highway  and  Police  Departments  feel  that  this 
intersection  should  be  redesigned  with  a  new  roadway  being  built 
between  Wood  Street  and  West  Main  Street  (see  Attachment  1).  This 
recommendation  would  require  additional  analysis  in  relation  to  its 
impact  on  surrounding  locations. 


Summar 


Recommendations 
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2.    MAIN  STREET  AND  PLEASANT  STREET 


Problem  Statement 


Traffic  along  Main  Street,  at  its  intersection  with  Pleasant  Street, 
provides  few  opportunities  for  vehicles  exiting  Pleasant  Street  to  enter 
the  stream  of  traffic.  This  results  in  excessive  delays  on  Pleasant 
Street  during  morning  and  evening  peak  hours. 


The  intersection  of  Main  Street  (Route  135)  and  Pleasant  Street  is  a  "T" 
intersection  (Map  3).  The  intersection  is  currently  controlled  by  a  stop 
sign  on  Pleasant  Street.  The  intersection  is  located  along  a  4  1/2 
percent  uphill  grade  from  The  Indian  Brook  located  to  the  west  of  the 
intersection. 


The  Main  Street-Pleasant  Street  intersection  serves  1,641  vehicles  during 
the  morning  peak  hour  and  1,671  vehicles  during  the  afternoon  peak  hour 
(Figure  2),  The  major  traffic  flow  at  the  intersection  is  eastbound 
during  the  morning  peak  hour,  ,961  vehicles,  and  westbound  during  the 
afternoon  peak  hour,  984  vehicles. 

A  capacity  analysis  of  the  intersection  reveals  that  excessive  delays  are 
experienced  by  traffic  attempting  to  exit  Pleasant  Street  during  the 
morning  and  afternoon  peak  hours  (Table  2).  The  Pleasant  Street  approach 
is  used  by  approximately  250  vehicles  during  the  morning  peak  hour  and  120 
vehicles  during  the  afternoon  peak  hour,  however  the  capacity  for  the 
approach  is  only  about  100  vehicles  per  hour. 


There  were  no  reported  accidents  for  this  location  for  the  years  1982 
through  1984. 


A  number  of  alternative  improvements  were  tested  for  the  traffic 
conditions  at  the  Main  Street-Pleasant  Street  intersection.  Capacity 
analysis  suggests  the  following  options  will  address  some,  or  all,  of 
the  intersection's  needs. 

1.    Signalize  Intersection  With  Existing  Travel  Lanes 


Delays  at  the  Main  Street-Pleasant  Street  intersection  would  be 
somewhat  relieved  by  the  placement  of  a  two-phase  traffic  signal 
at  the  intersection.  With  a  two  phase  traffic  signal,  the 
intersection  would  operate  at  level  of  service  "B"  during  the 
afternoon  peak  (Table  2).  However,  a  level  of  service  "E"  would 
prevail  at  the  intersection  during  the  morning  peak  (Table  2). 
The  Pleasant  Street  approach,  under  these  conditions,  would 
continue  to  operate  at  a  level  service  "F"  during  the  morning 
peak,  but  would  improve  to  a  "D"  -uring  the  afternoon  peak. 


Intersection  Description 


Existing  Traffic  Conditions 


Accident  Data 


Options  to  Alleviate  Existing  Problems 
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Figure  2 

SUMMARY  OF  VEHICLE  MOVEMENTS 

Intersection.     ^^'^^  street  and  Pleasant  Street 
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Table  2 

CRITICAL  MOVEMENT  SUNMARY  -  MAIN  STREET  AND  PLEASANT  STREET 


AM  PM 

Existing  Conditions                                       Peak  Peak 

All  moves  from  Pleasant  Street                          F  F 

Signalize  Intersection  With  Existing  Travel  Lanes 

Eastbound  through  traffic  on  Main  Street            E  A 

Northbound  on  Pleasant  Street                            F  D 

0     Intersection  LOS                                  E  B 

Signalize  Intersection  and  Add  a  Right-Turn-Only 
Lane  on  Main  Street  Eastbound 

Eastbound  on  Main  Street                                  C  A 

Northbound  on  Pleasant  Street                            D  0 

0     Intersection  LOS                                  B  B 


*  See  Footnote  4  on  page  6. 
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Traffic  volumes  at  the  Main  Street-Pleasant  Street  intersection 
are  sufficient  to  support  a  Warrant  9  "Four  Hour  Volume"  Traffic 
Signal  Warrant  described  in  the  Manual  on  Uniform  Traffic  Control 
Devices. 

2.    Signalize    Intersection    and    Add    a   Right-Turn-Only   Lane   on  Main 
Street  Eastbound'  ' 

The  addition  of  a  2-phase  traffic  signal  and  a  right-turn-only 
lane  on  Main  Street  eastbound  is  another  option  available  for  this 
intersection . 


Capacity  analysis  for  this  alternative  suggests  that,  the  Pleasant 
Street  approach  would  operate  at  a  level  of  service  "D"  during 
both  peak  hours  with  these  improvements.    (Table  2). 


B.    Safety  Improvements 

As  mentioned  above,  there  is  no  documented  safety  problem  at  the  Main 
Street-Pleasant  Street  intersection. 


1990  Traffic  Implications  ' 

Two  growth  scenarios  have  been  utilized  to  estimate  the  1990  traffic 
conditions  and  improvement  needs  for  the  Main  Street-Pleasant  Street 
intersection,  a  1.5%  and  a  3.0%  annual  growth  rate.  The  following  is  a 
discussion  of  the  implications  of  this  growth. 


1.    1.5%  Annual  Growth 


1.5%  annual  growth  in  traffic  would  result  in  at  least  the  need 
for  a  traffic  signal  and  a  right-turn-only  lane  on  Main  Street  by 
1990.  The  capacity  analysis  for  these  conditions  indicates  that 
the  intersection  would  operate  at  a  level  of  service  "C"  during 
the  morning  peak  hour  and  "B"  during  the  afternoon  peak  hour 
(Appendix  B-7  &  B-8).  During  both  of  these  peak  hours  the 
Pleasant  Street  approach  would  operate  at  a  level  of  service  "E," 
experiencing  very  long  delays. 

These  delays  on  Pleasant  Street  could  be  reduced  through  the 
addition  of  separate  right  and  left  turn  lanes  on  its  approach. 
The  changes  would  also  result  in  a  level  of  service  "B"  at  the 
intersection  during  both  peak  hours,  the  longest  delays  being  on 
Pleasant  Street  at  level  of  service  "D"  during  the  morning  peak 
hour  (Appendix  B-9  &  B-10). 

2.    3.0%  Annual  Growth 

In  order  to  accomodate  3%  annual  gmwth  in  traffic  a  traffic 
signal,  the  addition  of  a  right-turn  lane  on  Main  Street  and 
separate   right   and   left   turn   lanes   on   Pleasant  Street  will  be 
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needed  by  1990.  The  capacity  analysis  suggests  that  the  intersection 
would  operate  at  a  level  of  service  "C"  during  the  morning  peak  hour  and  a 
"B"  during  the  afternoon  peak  (Appendix  B-U  &  B-12) .  The  Pleasant  Street 
approach  would  operate  at  an  "E"  during  the  morning  peak  and  a  "D"  during 
the  afternoon  under  these  conditions. 


Summary 

Traffic  at  the  Main  Street  -  Pleasant  Street  intersection  creates 
excessive  delays  for  vehicles  exiting  Pleasant  Street.  This  means  that 
Pleasant  Street  presently  operates  at  a  level  of  service  "F". 

The  above  analysis  of  the  intersection  suggests  that  a  traffic  signal  and 
a  right-turn-only  lane  on  Main.  Street  are  necessary  for  existing  traffic. 
In  order  for  the  intersection  to  serve  1990  traffic  volumes  separate  left- 
and  right-turn  lanes  will  be  necessary  on  Pleasant  Street. 


Recommendations 

Capacity  analysis  of  existing  and  potential  traffic  conditions  for  the 
Main  Street-Pleasant  Street  intersection  suggests  that  signal ization  is  in 
order.  It  is  advisable  that  improvements  to  the  intersection  also  include 
a  right-turn-only  lane  on  Main  street  and  separate  left  and  right  turn 
lanes  on  Pleasant  Street  to  accommodate  1990  traffic. 

The  Town  of  Hopkinton  Highway  Surveyor  and  Police  Department  agree  that  a 
traffic  signal  is  necessary  at  this  intersection  (see  Attachment  1).  The 
town  would  like  to  see  the  signal  include  pedestrian  phasing  and  be 
operational  only  during  the  morning  and  afternoon  peaks.  Traffic  data 
available  for  the  Main  Street-Pleasant  Street  intersection  only  provides 
four  hours  of  data  and  no  pedestrian  information.  Twenty-four  hour 
machine  counts  for  traffic  and  manual  pedestrian  counts  will  be  necessary 
to  determine  if  additional  Traffic  Signal  Warrants,  beyond  a  Warrant  9 
"Four  Hour  Volume"  Warrant,  are  met. 
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3.    MAIN  STREET  AND  HAYDEN  ROWE  STREET 


Problem  Statement 


A  capacity  problem  exists  at  the  intersection  of  Main  Street  and  Hayden 
Rowe  Street  for  left  turning  traffic  out  of  Hayden  Rowe  Street.  Excessive 
delays  are  experienced  by  motorists  making  this  turn  during  the  afternoon 
peak  hour. 


The  intersection  of  Main  Street  and  Hayden  Rowe  Street  is  a  "T" 
intersection  (Map  4).  Pavement  widths  range  from  50  feet  up  to  85  feet  on 
the  three  approaches  to  the  intersection.  These  widths  provide  ample  room 
for  existing  on-street  parking.  A  slight  grade,  ranging  from  1%  to  3%,  is 
present  at  the  intersection.  The  Hayden  Rowe  Street  approach  is  on  a 
downgrade  and  on  the  two  Main  Street  approaches  to  the  intersection  are  on 
uphill  grades. 


The  Main  Street-Hayden  Rowe  Street  intersection  serves  1,413  vehicles 
during  the  morning  peak  hour  and  1,516  vehicles  during  the  afternoon 
peak.  The  major  traffic  flow  at  the  intersection  is  eastbound  in  the 
morning,    636   vehicles,    and   westbound    in    the   afternoon,    989  vehicles 

(Figure  3) . 

The  capacity  analysis  for  this  intersection  reveals  that  long  delays  occur 
on  Hayden  Rowe  Street  for  left  turns  during  the  morning  peak  hour,  level 
of  service  "E"  (Table  3).  Excessive  delays  occur  for  left  turns  during 
the  afternoon  peak  hour  for  traffic  on  Hayden  Rowe  Street,  i.e.  the  demand 
exceeds  the  capacity  at  the  intersection  (Table  3). 


According  to  accident  data  provided  to  the  MAPC  by  the  Hopkinton  Police 
Department,  5  accidents  occurred  between  the  beginning  of  1982  and  the  end 
of  1984  at  the  Main  Street-Hayden  Rowe  intersection.  The  Police 
Department  has  identified  four  of  these  accidents  as  involving  driver 
error  and  the  fifth  as  being  due  to  wet  pavement.  Three  of  the  accidents 
occurred  in  1982  and  one  each  occurred  in  1983  and  1984.  These  5 
accidents  result  in  a  relatively  low  accident  rate  of  0.30  accidents  per 
million  entering  vehicles  (see  Footnote  3  on  page  3). 


Existing  Traffic  Conditions 


Accidents 


Options  to  Alleviate  Existing  Problems 


A.    Capacity  Improvements 


Capacity  analysis  suggests  that  the  following  improvement  will  address 
some,  or  all,  of  the  intersection's  needs. 
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Map  4 

plan  of  the  Main  Street-Hayden  Rowe  Intersection 


p\-n  is  a  reduced  version  of  a  1"-2C"  scale  ^ap  available 
in  the  town  of  Hopkinton. 
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Figure  3 

SUMMARY  OF  VEHICLE  MOVEMENTS 

Int-arcar^f ion      Main  Street  at  Hayden  Rowe  Street   
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1.    Signalize  Intersection 

Traffic  using  Main  Street-Hayden  Rowe  Street  intersection  would 
receive  immediate  relief  through    the  placement  of  a  two-phase 
traffic  signal  at  the  intersection.    Capacity  analysis  suggests 
that  such  a  signal,  would  allow  the  intersection  to  operate  at  a 
level  of  service  "A"  in  the  morning  peak  and  a  "B"  during  the 
afternoon  peak  (Table  3). 

Traffic  volumes  at  the  Main  Street-Hayden  Rowe  Street  intersection 
are  sufficient  to  support  a  Warrant  9  "Four  Hour  Volume"  traffic 
signal  warrant  described  in  the  Manual  on  Uniform  Traffic  Control 
Devices. 

B.    Safety  Improvements 

Based  upon  the  description  of  the  accidents  provided  by  the  Hopkinton 
Police  Department  driver  error  is  the  predominant  cause  of  accidents 
at  the  intersection.    Proper  use  of  lanes  and  care  in  turning  are 
specifically  cited  as  causes  in  two  of  the  accidents.    The  use  of  a 
traffic  signal  along  with  lane  striping  and  marking  may  alleviate 
these  types  of  accidents. 

1990  Traffic  Implications 

As  with  the  preceding  intersections,  the  Intersection  of  Main  Street  and 
Hayden  Rowe  Street  has  been  reviewed  to  determine  what,  if  any,  additional 
improvements  are  necessary  for  1990  traffic  conditions.    Two  traffic 
growth  scenarios  have  been  used  for  this  analysis,  with  1.5%  and  3.0% 
annual  growth  rates. 

A.  1.5%  Annua!  Growth 

A  1.5%  annual  growth  rate  in  traffic  in  the  Town  of  Hopkinton  for  1990 
would  indicate  the  need  for  a  traffic  signal  at  the  Main  Street-Hayden 
Rowe  Street  intersection  as  indicated  in  the  existing  condition's 
analysis.  (Appendix  C-5  &  C-6). 

B.  3.0%  Annual  Growth 

A  3.0%  annual  growth  rate  in  traffic  for  1990  would  not  Indicate  that 
any  further  Improvements  beyond  what  is  recommended  for  the  existing 
traffic  condition  would  be  necessary.  (Appendix  C-7  &  C-8). 

Summary 

The  traffic  utilizing  the  Hayden  Rowe  Street  approach  to  Main  Street 
experiences  delays  when  attempting  to  make  left  turns  during  the  afternoon 
peak.    Capacity  analysis  suggests  the  need  for  a  traffic  signal  to 
alleviate  this  condition. 

Recommendations 


Capacity  analysis  of  existing  and  potential  future  traffic  conditions 
suggests  that  a  two  phase  traffic  signal  would  adequately  serve  traffic  at 
the  Main  Street-Hayden  Rowe  Street  intersection. 


Table  3 

CRITICAL  MOVEMENT  SUMMARY  -  MAIN  STREET  AND  HAYDEN  ROWE  STREET 


AM  PM 

Existing  Conditions                                      Peak  Peak 

Left  Turns  from  Hayden  Rowe  Street  E  F 
Signalize  Intersection 

Northbound  on  Hayden  Rowe                                A  A 

0  Intersection  LOS                                    A  A 
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The  Town  of  Hopkinton  Highway  Surveyor  suggests  that  this  intersection  not 
be  signalized  (Attachment  1).    In  place  of  a  signal  he  suggests  placement 
of  a  traffic  island  and  pavement  markings  for  two  lanes  approaching  Main 
Street  on  Hayden  Rowe  Street.    Due  to  the  pavement  width  at  this 
intersection,  this  condition  was  originally  tested  resulting  in  levels  of 
service  "E"  and  "F"  for  left  turns  during  the  morning  and  afternoon  peak 
hours  respectively  for  left  turns  out  of  Hayden  Rowe  Street.  However, 
all  other  movements  at  the  intersection  operate  at  an  L.O.S.  of  "B"  or 
better  during  the  peak  hours.    Considering  the  number  of  vehicles  effected 
by  the  delay  at  the  intersection,  58  in  the  a.m.  peak  and  46  during  the 
p.m.  peak  hour,  the  town  may  be  justified  in  delaying  signal ization  at 
this  time  to  determine  the  impact  of  surrounding  improvements  on  Main 
Street-Hayden  Rowe  Street  traffic.    An  engineering  study  should  review  the 
possibilities  for  either  narrowing  Main  Street  at  this  intersection  or 
better  channelizing  traffic  at  the  intersection. 


-21- 


4.    WEST  MAIN  STREET.  HIGH  STREET  AND  LUMBER  STREET 
Problem  Statement 

Capacity  problems  exist  at  the  West  Main  Street-High  Street-Lumber  Street 
intersection  for  traffic  attempting  to  exit  Lumber  Street  and  High  Street. 

Intersection  Description 

The  intersection  of  West  Main  Street,  High  Street  and  Lumber  Street  is  a 
four  leg  intersection  (Map  5).    The  intersection  is  laid  out  such  that 
right  turns  into  High  Street  and  Lumber  Street  may  require  wide  large 
turns.    The  intersection  is  located  along  fairly  level  terrain  with  a 
grade  of  less  than  1  percent  on  all  four  approaches. 

Existing  Traffic  Conditions 

The  West  Main  Street-High  Street-Lumber  Street  intersection  serves  1,571 
vehicles  during  the  morning  peak  hour  and  1,577  vehicles  during  the 
afternoon  peak  hour  (Figure  4).    The  major  traffic  flow  at  the 
intersection    is  from  west  to  east  during  the  morning  peak  hour,  799 
vehicles,  and  from  east  to  west  during  the  afternoon  peak  hour,  848 
vehicles. 

Although  traffic  volumes  using  Lumber  Street  is  relatively  low,  capacity 
analysis  shows  that,  with  existing  traffic  volumes  and  roadway  alignment, 
excessive  delays  are  experienced  by  traffic  exiting  Lumber  Street  during 
both  peak  hours,  (level  of  service  "F").    There  are  also  extremely  long 
delays  for  traffic  exiting  High  Street  during  the  morning  peak  hour, 
(level  of  service  "E")  (Table  4). 

Accidents 

The  Hopkinton  Police  Department  has  identified  eight  accidents  which 
occurred  at  the  West  Main  Street-High  Street-Lumber  Street  intersection 
during  1982,  1983  and  1984.    Of  the  eight  accidents,  two  were  attributed 
to  excessive  speed,  one  to  failing  to  stop  at  a  stop  sign,  one  to  the 
failure  to  grant  the  right-of-way,  one  to  faulty  equipment  and  two  to 
roadway  conditions.    These  eight  accidents  result  in  an  an  accident  rate 
of  0.46  accidents  per  million  entering  vehicles  (see  Footnote  3). 


-23- 


Flgure  4 

SUMMARY  OF  VEHICLE  MOVEMENTS 

Intersection     west  Main  street.  High  Street  and  Lumber  Street 
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Table  4 

Critical  Movement  Summary  -  West  Main  Street, 
High  Street  and  Lumber  Street 

AM  PM 

Existing  Conditions                                  Peak  Peak 

All  moves  from  High  Street                          E  D 

All  moves  from  Lumber  Street                        F  .F 


Add  Left-Turn-Only  Lunes  of  High  Street  and  Lumber  Street 

Left  turn  from  High  Street  E  E 

Through  and  Right  Turns  C  C 

from  High  Street 

Left  turns  from  Lumber  Street  E  F 

Through  and  Right  Turns  B  B 

from  Lumber  Street 


Signalize  Intersection  on  Existing  Alignment 

Southbound  on  High  Street  D  C 

Northbound  on  Lumber  Street  C  D 

0     Intersection  LOS  B  B 
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Optlons  to  Alleviate  Existing  Problems 


A.  Capacity  Improvements 

A  number  of  alternative  improvements  were  identified  for  the  existing 
traffic  conditions  at  the  West  Main  Street-High  Street-Lumber  Street 
intersection.    Each  of  these  alternatives  were  tested  to  identify  the 
resulting  impact  on  roadway  capacity  and  delay.    Capacity  analysis 
suggested  the  following  options  will  address  some,  or  all,  of  the 
intersection's  needs. 

1.  Add  Left  Turn  Only  Lanes  on  High  Street  and  Lumber  Street 

Capacity  analysis  suggests  that  the  addition  of  left  turn  only 
lanes  on  High  Street  and  Lumber  Street  could  result  in 
improvements  in  traffic  conditions  such  that  the  only  movement 
that  would  experience  excessive  delays,  level  of  service  "F," 
would  be  the  left  turns  out  of  Lumber  Street  during  the  afternoon 
peak.    All  other  left  turns  would  experience  long  delays,  level  of 
service  "E,"    during  both  peak  hours  (Table  4). 

2.  Signalize  Intersection  on  Existing  Alignment 

Capacity  analysis  suggests  that  the  use  of  a  two  phase  traffic 
signal  at  the  West  Main  Street-High  Street-Lumber  Street 
intersection  could  provide  for  a  level  of  service  "B"  at  the 

intersection e 

B,  Safety  Improvements 


The  Hopkinton  Police  Department  reported  that  all  of  the  accidents  at 
the  West  Main  Street-High  Street-Lumber  Street  intersection  were  the 
result  of  driver  error.    It  is  very  difficult,  if  not  impossible,  to 
make  roadway  improvements  to  correct  for  driver  error.  However, 
failure  to  stop  or  failure  to  grant  right-of-way  accidents  may  reflect 
insufficient  gaps  in  the  traffic  flow  for  turning  movements  to  be  made 
to  and  from  the  minor  approaches.    Traffic  signal ization ,  which  might 
be  justified  under  Warrant  2  in  the  Manual  on  Uniform  Traffic  Control 
Devices  (MUTCD)  "Interruption  of  Continuous  Traffic    ,  could  provide 
for  these  gaps.    Data  1s  not  available  to  determine  whether  the 
intersection  meets  this  MUTCD  warrant.    However,  for  the  4  hours  that 
counts  were  taken  at  this  intersection,  Warrant  2  was  met  and  these 
volumes  also  meet  standards  for  a  Warrant  9  "Four  Hour  Volume"  traffic 
signal  warrant. 


The  West  Main  Street-High  Street-Lumber  Street  intersection  has  been 
reviewed  to  determine  what,  if  any,  additional  improvements  would  be 
necessary  for  1990  traffic  conditions.    Two  traffic  growth  scenarios  have 
been  used  for  this  analysis,  1.5%  and  a  3.0%  annual  growth  rate. 


The  Manual  on  Uniform  Traffic  Control  Devices  describes  a  Warrant 
2  Interruption  of  Con-.  ;,-,uous  ".  affic"  signal  as  one  for  "operating 
conditions  where  the  •^-affic  ^'olume  on  the  major  street  is  so 
heavy  that  traffic  on  a  minor  intersecting  street  suffers 
excessive  delavs 


1990  Traffic  Implications 
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A.  1.5%  Annual  Growth 

A  1.5%  annual  growth  rate  in  traffic  in  the  Town  of  Hopkinton  would 
result  in  a  level  of  service  "B"  for  the  afternoon  peak  hour  if  a 
two-phase  traffic  signal  is  used  at  the  intersection  (Appendix  D-9). 
This  drops  from  a  level  of  service  "B"  for  the  morning  peak  in  1985  to 
a  level  of  service  "C"  (Appendix  D-10).    There  will  be  delays  during 
both  peaks.    In  the  morning.  Lumber  Street  will  operate  at  "E"  and 
during  the  afternoon  High  Street  will  operate  at  "D." 

The  addition  of  a  right-turn-only  lane  on  Lumber  Street  for  1990 
traffic  conditions  would  result  in  operation  at  a  level  of  service  "B" 
during  both  peak  hours  (Appendix  D-11  &  D-12).    The  approach 
experiencing  the  greatest  delay  with  these  improvements  would  be  High 
Street  operating  at  level  of  service  "D"  during  the  afternoon  peak. 

B.  3.0%  Annual  Growth 

A  3.0  %  annual  growth  rate  in  traffic  would  result  in  the  need  for 
additional  roadway  widening.    The  addition  of  left-turn  lanes  on  West 
Main  Street  eastbound  and  westbound  as  well  as  on  High  Street  and  a 
right-turn  lane  on  Lumber  Street  in  combination  with  a  traffic  signal 
will  provide  for  a  level  of  service  "B"  for  both  peak  hours  at  the 
intersection  (Appendix  D-I3  &  0-14). 

Summary 

Traffic  attempting  to  exit  either  Lumber  Street  or  High  Street  at  their 
intersection  with  West  Main  Street  experience  long  delays  during  both  the 
morning  and  afternoon  peak  hours. 

Accident  data  at  the  intersection  reflects  the  problems  identified  in  the 
capacity  analysis;  i.e.  difficulties  for  traffic  entering  or  exiting  the 
stream  of  traffic. 

In  order  to  improve  capacity  and  safety  at  the  intersection  Hopkinton 
should  consider  the  installation  of  a  traffic  signal  as  well  as 
construction  of  turn  lanes  on  all  four  approaches. 

Recommendations 

Capacity  analysis  of  existing  and  potential  future  traffic  conditions  for 
the  West  Main  Street-High  Street-Lumber  Street  intersection  suggests 
improvements  are  necessary  for  the  intersection.    These  improvements 
should  include,  at  minimum,  the  installation  of  a  traffic  signal  at  the 
intersection.    Hopkinton  should  also  strongly  consider  the  addition  of 
turn  lanes  on  all  four  approaches  to  the  intersection. 

The  Hopkinton  Highway  Surveyor  suggests  utilizing  a  new,  private  roadway 
as  an  access  between  Elm  Street  and  West  Main  Street  as  an  alternative  to 
signalizing  the  West  Main  Street-High  Street-Lumber  Street  intersection 
(Attachment  1).    This  suggestion  would  include  closing  High  Street  at  the 
existing  intersection  with  West  Main  Street  and  Lumber  Street.  This 
suggestion  should  be  studied  in  conjunction  with  the  proposed  new  road 
between  Wood  Street  and  West  Main  Street  and  other  traffic  circulation 
c'^^nges . 


-27- 


SUMMARY  OF  RECOMMENDATIONS 

The  above  analysis  suggests  that  intersection  improvements  are  necessary 
for  each  of  the  four  intersections.    Suggested  improvements  are  summarized 
below. 

1.    Wood  Street-Main  Street 

A)    Capacity  analysis  of  existing  and  potential  future  traffic 
conditions  for  the  Wood  Street-Main  Street  intersection 
suggests,  at  minimum,  placement  of  a  traffic  signal  at  the 
intersection.    A  right-turn  lane  on  Main  Street  is  also 
advisable  for  the  existing  traffic  conditions. 

2c    Main  Street-Pleasant  Street 

A)  Capacity  analysis  for  the  Main  Street-Pleasant  Street 
intersection  suggests  that  signal ization  is  in  order. 

B)  It  is  advisable  that  improvements  to  the  intersection  also 
include  a  right-turn-only  lane  on  Main  Street  and  separate 
left  and  right  turn  lanes  on  Pleasant  Street. 

3.  Main  Street  °  Hayden  Rowe  Street 

A)    Capacity  analysis  suggests  that  a  two-phase  traffic  signal 
would  adequately  serve  traffic  at  the  Main  Street-Hayden  Rowe 
Street  intersection. 

4.  West  Main  Street-High  Street-Lumber  Street 

A)  Capacity  analysis  for  the  West  Main  Street-High  Street-Lumber 
Street  intersection  suggests,  at  minimum,  the  installation  of 
a  traffic  signal  at  the  intersection. 

B)  Hopkinton  should  also  strongly  consider  the  addition  of  turn 
lanes  on  all  four  approaches  to  the  intersection. 

Based  upon  the  turning  movement  counts  gathered  by  the  Town  of  Hopkinton, 
all  four  locations  meet  the  conditions  of  Warrant  9  "Four  Hour  Volumes" 
for  traffic  signals  as  described  in  the  Manual  on  Uniform  Traffic  Control 
Devices. 

It  should  be  noted  that  no  attempt  has  been  made  to  determine  the  cost  of 
the  suggested  improvements  for  these  intersections.    Costs  should  be 
developed  as  a  part  of  intersection  design  for  the  improvements  selected. 

Upon  review  of  draft  Hopkinton  Intersection  Analysis  of  October  1986,  the 
Hopkinton  Highway  Surveyor  and  Police  Department  stated  a  desire  to  keep 
the  number  of  traffic  signals  in  town  to  a  minimum  (Attachment  I).    In  a 
letter  to  the  MAPC  the  Highway  Surveyor  made  suggestions  for  each 
intersection.    These  comments  have  been  incorporated  into  the 
Recommendations  section  for  each  intersection  as  the  town's  suggestions 
for  the  intersection.    These  suggestions  are  summarized  below. 
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1 .  Wood  Street-Main  Street 

A)    Redesign  this  intersection  with  a  new  roadway  between  Wood 
Street  and  West  Main  Street. 

2.  Main  Street-Pleasant  Street 

A)    Signalize  intersection  with  provisions  made  for  pedestrian 
phasing  and  operation  of  the  signal  only  during  the  morning 
and  afternoon  peak  hours. 

3.  Main  Street-Hayden  Rowe  Street 

A)    In  place  of  a  traffic  signal  the  town  suggests  the  placement 
of  a  traffic  island  and  lane  markings  for  two  lanes 
approaching  Main  Street  on  Hayden  Rowe  Street. 

4.  West  Main  Street-High  Street-Lumber  Street 

A)    The  Highway  Surveyor  suggests  utilizing  a  new,  private  roadway 
near  1495  as  an  access  between  Elm  Street  and  West  Main 
Street.    This  suggestion  includes  closing  High  Street  at  the 
West  Main  Street-High  Street-Lumber  Street  intersection. 

The  town's  suggestions  for  the  Main  Street-Pleasant  Street  and  Main  Street 
Hayden  Rowe  Street  intersections  appear  to  be  practical  if  some  delay  is 
acceptable  to  the  town  for  turning  movements  out  of  side  streets  that 
intersect  with  Main  Street. 

Based  upon  the  suggestions  for  High  Street  and  Wood  Street,  the  town 
should  pursue  an  engineering  study  analyzing  traffic  circulation  needs  for 
existing  and  future  growth  traffic  conditions.    This  study  should 
incorporate  traffic  circulation  and  potential  diversions  along  Wood 
Street,  Elm  Street,  High  Street,  Lumber  Street,  South  Street  and  West  Main 
Street.    The  study  should  analyze  the  potential  for  new  roads  such  as  the 
one  recommended  by  the  Hopkinton  Highway  Surveyor  linking  Wood  Street  to 
West  Main  Street  as  well  as  possibly  linking  Lumber  Street  to  South 
Street,  and  the  closing  of  select  intersections  along  West  Main  Street. 

The  Transportation  Improvement  Program  (TIP)  for  the  Boston  region  is 
currently  oversubscribed.    Many  more  projects  exist  in  the  TIP  than  can  be 
funded  in  the  next  5  years.    The  Town  of  Hopkinton  should  establish 
priorities  for  the  improvements  along  Main  Street.    This  prioritizing 
process  will  identify  which  projects  the  town  should  pursue  through  the 
TIP  process  and  which  projects  the  town  may  wish  to  fund  on  its  own. 


Attachment  1 
Letter  from  Hopkinton  Highway  Surveyor 
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TOWN  OF  HOPKINTON 

OFFICE  OF  HIGHWAY  DEPARTMENT 


HOPKINTON,  MASS.  01748 


Novenber  14,  1986 


Daniel  J.  Fortier 
TransDortation  Planner 
Metronolitan  Area  Planninn  Council 
110  Tremont  St. 
Boston,  Mass.  02108 

Dear  Mr.  Fortier: 

The  Police  Deoartment  and  myself  have  reviewed  vour  studv  of  our 
intersection  problems.    Me  are  indeed  arateful  for  vour  narticioation 
and  assistance.    Before  meetinn  with  the  Board  of  Selectmen  on  these 
issues  I  lust  want  to  share  with  vou  our  thounhts. 

K'e  all  anree  that  we  do  wish  to  keen  the  number  of  traffic  si  finals 
in  to'-.'n  to  a  irininum.    '.-.'ith  that  in  nind  we  thounht  that  the  inter- 
section 0"^  Havden  Rowe  and  Main  Street  could  be  handled  better  with 
a  traf-Pic  island  and  pavenent  narkinns  allowinn  two  lanes  northbound 
as  vou  approach  '^ain  Street  from  Havden  Rowe.    °erhaps  further  study 
is  needed. 

A  traffic  liaht  at  Pleasant  and  Main  would  be  anorooriate  and  also 
a  oeaestrian  cross  abilitv  built  in.    At  this  time,  these  liohts 
would  orobablv  be  used  durinn  the  nomino  and  a"^tsrnoon  rush  and 
left  on  flash  durinn  the  other  hours,  exceot  for  nedestrian  crosses. 

The  intersection  of  Wood  and  West  Main  Street  ,  we  believe,  should 
be  redeslaned  with  a  new  road  built  between  V/ood  Street  and  West 
'^ain  Street  for  westbound  traffic.    This  will,  o-^  course,  reouire 
much  more  studv „ 

'.'e  el  so  "Peel  that  utilization  o^p  a  new  roadv/av  alreadv  constructed 
between  Elr  Street  and  '.'est  '-'ain  Street  near  ^te.  ^95  v/cjld  ire  "retter 
th^n  Install inr  lights  at  '••'est  '^'ain,  Lurber  and  '-'Irh  Streets,  -v 
usi'nc  the  new  roadwav  we  could  close  O'^'^  -i  "'".  Street  an::  el  ■'''■ir''at3 
tnis  serious  intersection  annrnach.    -'ere  ?.rai",  •^■jrtriev  stuiv  •Is 
neede-  as  the  nev/  road  I  re^er  to  is  "^rovats  '"ro^'ertv.    T'no  nv.-ners 


0^  the  nevi  roadvMv  are  v-zillinn  to  assist  us  in  sddressirv:-  these 
nroblens.    Also,  this  intersection  would  renuire  traffic  control 
devices  as  vou  recoirnend. 

"t  this  ti'"e  I  "/nuld  like  to  kn'^v.'  i     ^urther  ^undinr  or  ».nv  tvne 
0^  -further  assistance  is  available  tn  us  to  rersue  these  iaeas  and 
tra-pfic  control  device  installations?    I"F  ^ou  could  crovide  us  with 
recopriendations  on  where  we  no  frnn  here  I  would  be  very  nrate'^ul 
and  also  keen  novinn  on  this  as  soon  as  nossible. 

Thank  vou  verv  rr^uch  for  all  that  you  have  nrovided  •''or  us  .  '.'ith 
this  assistance  I  am  confident  that  we  can  address  these  oroblens 
earlv  on« 

Sincerely, 


Robert  i^.  Eartlett 
Hinhwav  Survevor 


^3/ is 

cc:  Pennv  Manchester  MAPC  Ren 
Chie^  Eowker 


